Commonly, patients are placed on a minimum of 4 to 6 medications at any given time, which increases financial burden, worsens compliance rates, and increases rates of side effects and medication interactions. Expenditures on medications per capita in the United States in 2014 increased 10.3% to $373.9 billion from the year prior. 2 This increase is driven primarily by new treatment options, rising prices, and increased usage of medications. 3 Traditional lifestyle measures for prevention of CVD include smoking cessation, maintaining a healthy body weight, regular exercise, and dietary changes involving reducing saturated fats, increasing fruits and vegetables, and limiting sugar intake. However, physicians are often unaware of what specific lifestyle changes to make, such as types of exercise regimens and targeted changes in the diet. 4 The demand for integrative medicine is fueled by, among many things, patients' desires for nonpharmacologic options. However, guidelines and regulations of these therapies are not optimal, and there are issues with contamination of supplements and different potencies in different varieties. In addition, herb-drug interactions are often not fully recognized. It is imperative for physicians to start a discussion of complementary practices with patients to ensure safety and effective use of both traditional and integrative practices.
PATHOGENESIS OF CHRONIC DISEASE STATES, INCLUDING CARDIOVASCULAR DISEASE
Cardiovascular disease has been associated with an imbalance in the autonomic nervous system. 5 The sympathetic or "fight or flight" nervous system is activated in times of stress. As a result, cortisol and epinephrine levels are heightened. These hormones allow our blood pressures and heart rates to rise so we have adequate blood flow to essential organs for flight and allow the body to be alert. Our immune system also triggers an inflammatory cascade. The parasympathetic or "rest and digest" nervous system offsets the sympathetic nervous system. It brings the cortisol levels and epinephrine levels down. Blood flow goes back to nonessential processes, such as eating and bladder and bowel movements.
Often, our bodies are heavily shifted toward sympathetic overdrive, which leads to burnout. With this imbalance, there are chronically elevated hormone levels, which result in elevated blood pressures and heart rates on a long-term basis. In times of burnout, there is significant imbalance in the immune response and there is evidence of increased inflammatory markers, decreased wound healing, and poorer response to infection. 6 With chronic stress, there is overactivation of the hormonal systems and subsequent formation of disease-causing free radicals causing oxidative stress. 7 Inflammation and oxidative stress can then cause chronic fatigue, depression, and excessive weight gain. In addition, persistent elevation of cortisol can lead to insulin resistance, which can cause diabetes and CVD, such as hypertension, ischemic heart disease, congestive heart failure, and arrhythmias. 5 The integrative treatment approach in cardiology focuses on bringing the "rest and digest" system into balance with the "fight or flight" system. Boosting the "rest and digest" nervous system often requires learning the art of meditation, yoga, and movement. It also involves understanding the impact of food on our bodies and putting healthful foods into our system to aid in proper digestion. It also requires us to understand about environmental exposures, such as pollution and heavy metal exposures.
HYPERTENSION
Hypertension affects almost one-third of our population, with 75% of those patients taking antihypertensive medication. However, only approximately half of this group is considered well controlled. Often known as the "silent killer," hypertension is the culprit associated with end-organ damage in terms of stroke, kidney dysfunction, and vascular disease. Although hypertension is familial, obesity, smoking, and alcohol intake are well-known precipitating risk factors. Dietary changes are also essential for managing hypertension. The pioneer trial that examined the role of diet in the management of hypertension was the Dietary Approaches to Stop Hypertension (DASH) trial in 1997.
DASH was a large, prospective, multicenter trial that looked at lifestyle changes to affect blood pressure. The diet assigned to the intervention group was composed of fruits, vegetables, and low-fat dairy: a diet low in fat and cholesterol. Seventy-five percent of the US-recommended allowance of magnesium and potassium was advocated. The sodium consumption between the control and the intervention group was no different at approximately 3 g sodium per day. Within 2 weeks of the intervention, blood pressures reduced and the results sustained for another 6 weeks. Systolic blood pressure (SBP) reduced by 5.5 mm Hg and diastolic blood pressure (DBP) by 3.0 mm Hg more than the control diet. 8 This was a pivotal trial that demonstrated the effectiveness of dietary interventions in the treatment of hypertension.
Role of Sodium in the Diet for Hypertensive Patients
The role of sodium in the diet has come under controversy. For centuries, there has been a concern that excessive sodium intake triggers hypertension. The early Intersalt study 9 showed across various populations that those with a higher sodium urinary excretion rate had a higher blood pressure. Subsequently, the DASH study 8 gave patients a low-fat vegetarian diet that was high in fruits and vegetables with no sodium adjustment. Those who ate this diet were noted to have improved blood pressure. A DASH follow-up study 10 used the same diet randomizing to 3 different levels of sodium (high, medium, and low). After 30 days, patients on the lowest-sodium diet had the most significant blood pressure reduction. Thus, for a decade, the low-sodium diet was advocated. More recently, the Prospective Urban and Rural Epidemiological (PURE) 11 study evaluated more than 150,000 people and found a more moderate sodium intake was associated with the lowest overall mortality. That same year, a large meta-analysis was done corroborating this U-shaped relationship between salt intake and mortality; that is, too little and too much sodium was associated with higher mortality than usual sodium intake. 12 The Centers for Disease Control and Prevention and American Heart Association (AHA) continue to advocate a lower-sodium diet for the management of hypertension, recommending most Americans eat less than 1500 mg/d of sodium for "ideal" cardiovascular health. This recommendation continues to be controversial. We believe the most impact of sodium restriction is on patients with hypertension. Most Americans eat excessive sodium in their diet, 75% of which comes from processed, prepackaged, and restaurant foods. 13 Dietary changes, such as the DASH diet and the addition of potassium-rich foods, can counterbalance the deleterious effects of excess sodium, and should therefore be recommended.
Endothelial Dysfunction and Hypertension
One of the pathways associated with generation of essential hypertension is impaired endothelium-dependent vasodilation.
14 Healthy endothelium releases potent vasodilators in response to blood flow, which can lower vascular resistance directly. Nitric oxide (NO) is essential to causing vasodilatation of the arteries and is associated with antithrombotic and atheroresistant effects of the arterial wall. 15 Decreases in NO and increased vascular tone trigger sympathetic tone and increase sodium retention.
14 Impaired endothelium is a well-established response to cardiovascular risk factors and is a precursor to CVD.
Nitrates
Dietary nitrates and their ability to increase NO levels has been studied and shown beneficial effects in clinical settings ( Table 1) . Data suggest fruits and vegetables provide a substrate for reduction of nitrate to nitrite and NO. This production leads to vasodilatation and a decrease in blood pressure. 16 Other studies have shown the production of NO has the ability to inhibit endothelial inflammatory cell recruitment and platelet aggregation. 17 By aiding in healthy endothelial function, NO production can aid in prevention of CVD, hypertension, atherosclerosis, and stroke. 18 Although studies on intake of nitrate and nitrite through foods have shown cardiovascular benefits, 19 nitrates have also come under criticism as toxic and associated with increased gastric cancer. 20, 21 Current data, however, suggest that there is an increased risk of gastric cancer with nitrate/nitrite ingestion from nitrate-preserved meats, whereas nitrites from vegetables are associated with reduced gastric cancer risk. 22 The most recent guidelines from The International Agency for Research for Cancer stated that processed meat does indeed cause cancer (level I evidence) and that red meat was probably carcinogenic (group IIa).
L-arginine In addition to functional foods, precursors to NO, such as L-arginine, have been studied. L-arginine uses the family of enzymes called NO synthases to convert to NO. Clinical trials have yielded mixed results. 23 Early studies on humans showed improved brachial artery flow-mediated dilation in patients with essential hypertension, but this effect did not translate into lower blood pressure. 24 A recent metaanalysis, however, looked at 11 randomized controlled trials (RCTs) and concluded that L-arginine supplementation did indeed lower both SBP and DBP. 25 Response to L-arginine may differ by subset of population. One study looked at 153 patients who had experienced myocardial infarction (MI) 6 months after their event and randomized them to either 3 g L-arginine 3 times per day versus placebo. No improvement in vascular stiffness or ejection fraction was noted in those who took L-arginine. Due to increased mortality in the post-MI group, the study was discontinued. Therefore, at this time, L-arginine is not advised for patients post MI but can be considered in hypertension. 26 Nutrients/supplements Several nutrients are listed in the following sections with their supplement doses reported in the studies. However, following an AHA-recommended diet rich in fruits and vegetables, whole grains, low-fat dairy, and lean protein sources can allow for adequate sources of these nutrients often without supplementation.
Vitamin C
Vitamin C has been evaluated in many studies for its endothelium-dependent response. Several studies looking at humans have shown that blood pressure is inversely correlated with plasma ascorbate levels in epidemiologic, observational, cross-sectional, and controlled prospective clinical trials. 27 A recent meta-analysis in 2012 showed short-term benefits of reduced blood pressure with vitamin C at a median dose of 500 mg for 8 weeks, but long-term studies are needed. 28 
Flavonoids
Flavonoids are a group of more than 4000 antioxidants and are found in abundance in fruits, vegetables, wine, tea, and grains. Popular sources of flavonoids are in apples, cherries, onions, raspberries, citrus, broccoli, celery, and green tea. Many feel the benefits from the DASH diet are due to its increased fruits and vegetables, which would provide increased flavonoid content. Flavonoids have been shown to have anti-inflammatory and antiatherogenic properties. 29 
Tea
Black tea has been studied in patients with coronary artery disease (CAD) and was shown to reverse endothelial flow-mediated dysfunction. 30 A meta-analysis done in 2014 showed that there was a small but significant reduction in both SBP and DBP when black tea or green tea was ingested long-term for more than 12 weeks. 31 It is reasonable to recommend 450 to 900 mL of black tea or green tea per day.
Lycopene
Lycopene is one of the most powerful antioxidants and is found in abundance in tomatoes. It exerts its role by inhibiting oxidative stress, improving vascular function, and preventing CVD. A 2013 meta-analysis showed lycopene has potential to reduce SBP but was not conclusive for DBP. 32 Adding tomatoes and unprocessed tomato products is recommended for blood pressure reduction.
Coenzyme Q10
Coenzyme Q 10 (CoQ10), also called ubiquinone because of its ubiquitous distribution in nature, is an antioxidant and an integral component of the mitochondrial respiratory chain for energy production. It is found in all tissues and organs of the body, but in highest concentration in the heart. With aging and CVD, CoQ10 levels decrease. There is evidence of CoQ10 deficiency in hypertension and heart failure, and in individuals on statins for hypercholesterolemia. 33, 34 CoQ10 has been shown in many studies as early as 1975 to lower blood pressure in hypertensive patients. A meta-analysis in 2007 showed that CoQ10 can lower the SBP (À17 mm Hg) and DBP (À10 mm Hg) without causing side effects. 33 Although CoQ10 supplementation appears to be promising, a recent Cochrane review concluded there are no significant blood pressure reductions with the antioxidant. 35 
Magnesium
Magnesium is an essential nutrient that has a role in more than 300 reactions in the body. Magnesium lowers blood pressure by acting as a natural calcium channel blocker, competes with sodium for binding sites on vascular smooth muscle cells, and has been shown to induce endothelial-dependent vasodilation. 36 In a recent meta-analysis of 34 RCTs, magnesium at dosages of approximately 300 mg per day for 1 month helped raised intracellular levels of magnesium and helped reduce Integrative Medicine for CVD and Prevention both SBP (À2.0 mm Hg) and DBP (À1.98 mm Hg). 37 Although supplement doses may not be clear at this time, it is very reasonable to discuss food sources of magnesium with patients. Those foods with the highest levels are the dark, green leafy vegetables, unrefined grains, and legumes.
Potassium
Potassium is a critical nutrient needed to maintain total body fluid volume, electrolyte and acid balance, and many cellular functions. Although the recommended daily allowance is 4700 mg per day (120 mmol) for adults, most countries around the world report consumption of less than 70 to 80 mmol per day. 9 Processing foods lowers potassium content. Diets high in processed foods and low in fruits and vegetables contribute to low intakes. 38 Consumption of lower potassium is associated with elevated blood pressure, hypertension, and stroke. 39, 40 In addition, potassium is often depleted with diuretic use for treatment of hypertension and congestive heart failure and therefore often needs to be supplemented. A meta-analysis looked at 22 RCTs and 11 cohort studies and found that increased potassium intake reduced SBP by 3.5 mm Hg (95% confidence interval 1.8-5.2) and DBP by 2.0 mm Hg (0.9-3.1) in adults, an effect seen in people with hypertension but not in those without hypertension. Most benefit in blood pressure was seen when potassium intake was up to 90 to 120 mmol per day. Higher potassium intake was associated with a 24% reduction in risk of stroke. No adverse effects on renal function, blood lipids, or catecholamine concentrations were found with higher potassium consumption. 41 
Zinc
Low zinc levels are implicated in hypertension. 42 The US Department of Agriculture lists animal proteins, nuts, whole grains, legumes, and yeast to be high in zinc. Zinc deficiency can be exacerbated by certain medications, poor intake, alcoholism, and digestive diseases such as inflammatory bowel disease. Higher dietary zinc intake results in a better taste acuity for salt. Thus, people with zinc deficiency tend to increase salt intake, which can lead to an increase in blood pressure. Although the exact mechanism is not clear, there is a correlation between zinc and the renin-angiotensin system with respect to its influence on blood pressure. Serum zinc level is the best way to assess zinc levels. Recommendations are to increase zinc through diet and supplement when needed.
Vitamin D
Vitamin D is a steroid prohormone, generated when skin is exposed to UV exposure, but also can be taken in through diet and supplements. Cross-sectional studies have shown vitamin D deficiency and increased risk of CVD: hypertension, heart failure, and ischemic heart disease. 43 Notable reasons for deficiencies are nonfortified products in the diet and obesity, which causes fat cells to bind to vitamin D and prevents the vitamin D from circulating. Due to the American Academy of Dermatology's view regarding excess UV radiation risk and premature aging and skin cancer, a safe amount of UV exposure to increase vitamin D without increasing cancer risk cannot be recommended. Therefore, due to lack of dietary sources fortified with vitamin D, supplementation is the preferred way to get levels into normal range. Findings from randomized trials of vitamin D supplementation are inconsistent. A meta-analysis in JAMA of 46 trials showed no effect of vitamin D supplementation on blood pressure. 44 Although vitamin D deficiency is associated with CVD and hypertension, using vitamin D for hypertension cannot be advocated at this time.
Calcium
Homeostasis of calcium has been associated with blood pressure regulation. 45 Dietary calcium appears to exert its benefits by lowering the activity of the reninangiotensin system, 46 improve sodium-potassium balance, 47 and inhibit vascular smooth muscle cell constriction. 48 Earlier studies showed that calcium through dietary intake of whole foods showed blood pressure-lowering effects. 49 Most recently, the Multi-Ethnic Study of Atherosclerosis was a 10-year longitudinal cohort study to assess the role of calcium intake through diet and supplements and presence of atherosclerosis. Coronary artery calcification (CAC) using computed tomography was used. Using 5448 patients who had no evidence of heart disease, they found high calcium intake (average 1081 mg for women and 900 mg for men) was associated with reduced risk for CAC. However, the patients who used supplemental calcium instead of dietary calcium had a 22% increased risk of CAC. This study suggests that following the Recommended Dietary Allowance with dietary calcium may be cardioprotective, but supplements may not be the right option. 50 
Omega-3 fatty acids
Extensive literature has examined the benefit of eicosapentaenoic and docosahexaenoic acids (EPA 1 DHA) on blood pressure. A meta-analysis of food sources of EPA and DHA showed EPA 1 DHA reduced SBP (À1.5 mm Hg) and DBP (À1.0 mm Hg). The most profound effects of EPA 1 DHA were noted among untreated hypertensive subjects in whom SBP decreased by 4.5 mm Hg and DBP by 3.1 mm Hg. Blood pressure also decreased among normotensive subjects but to a smaller degree. Overall evidence from 70 RCTs showed doses of EPA 1 DHA from 1 to 5 g were associated with SBP reduction in hypertensive adults whereas greater than 2 g were needed for diastolic reduction. 51 
Amino acids
Taurine is a conditionally essential amino acid found in high concentrations in the brain, heart, and skeletal muscles. In animal and human models, taurine lowered blood pressure. Dietary sources of taurine are generally high in meat and fish and low in plant-based foods. A recent RCT with 120 patients with prehypertension showed taurine treatment upregulated the expression of enzymes associated with endothelium vasodilatation. Taurine supplementation at a dose of 1.6 g per day for 12 weeks showed a decrease in blood pressures, especially in those with high normal blood pressure. Mean SBP and DBP reduction for taurine was 7.2 and 4.7 mm Hg, respectively. 52 More studies are needed to further clarify its role in hypertension.
Apple cider vinegar
Although touted through data from animal studies, there is no evidence that vinegar reduces blood pressure in humans.
Herbs Hawthorn
Current research suggests hawthorn may represent a safe, effective agent in the treatment of CVD and ischemic heart disease. One of the larger human studies looked at 80 patients with type 2 diabetes who had hypertension. They were randomized to receive a daily dose of either hawthorn extract (6 g dried flowering tops) or placebo. The study noted no significant change in SBP, but DBP was reduced significantly by 3.6 mm Hg over 16 weeks. No herb-drug interaction was noted. 53 Hawthorn extract appears to be a promising treatment for management of blood pressure. However, the exact dosage and formulation is not clear.
Integrative Medicine for CVD and Prevention
Pomegranate Pomegranate also plays a role in reducing blood pressure, likely due to its polyphenol content. Hypertensive patients who drank pomegranate juice for as few as 2 weeks had a 36% decrease in angiotensin-converting enzyme activity and 5% reduction in SBP. 54 Although this effect was not noted in all studies, the transient increase in blood pressure after a meal high in fat was curtailed with the use of pomegranate juice. 55 It is reasonable to recommend drinking 300 mL pomegranate juice to aid in blood pressure.
Cocoa
Cocoa is a flavonoid that has been extensively studied for its blood pressure and cardiovascular benefits. The mechanism for its effects has been attributed to an increase in NO production. These effects are markedly reduced when cocoa is consumed with milk or ingested as milk chocolate. 56 High calorie load of commercially available chocolate may induce weight gain, but raw cocoa has low levels of sugar, which makes it reasonable to recommend.
Although herbs and spices may have benefits, many plants may potentially increase blood pressure, including arnica, bitter orange, ephedra, gingko, ginseng, licorice, senna, St John wort, capsicum, and yohimbine.
Exercise
Recommendations from the American College of Sports Medicine for exercise and hypertension are dynamic aerobic endurance training for at least 30 minutes per day supplemented by dynamic resistance exercise. Exact recommendations for types of exercise and reduction of blood pressure were examined in a recent meta-analysis showing that isometric resistance training showed the highest reductions in SBP. 57 The AHA recommends an average of 40 minutes of moderate to vigorous-intensity aerobic exercise 3 to 4 times per week for lowering blood pressure and cholesterol. They also define exercise as any activity that burns calories, such as walking, jogging, running, biking, playing sports, climbing stairs, weight training, and stretching. 58 
Stress and Its Role in Hypertension
Meditation has been shown to lower blood pressure and cortisol. Specifically, the AHA has deemed that behavioral therapies, such as transcendental meditation (TM), can be used in managing blood pressure (Class IIb level of evidence). 59 TM uses a mantra or chant to focus attention. It is a meditative practice recommended 20 minutes twice a day. The most recent meta-analysis in 2008 showed reduction in SBP (À4.7 mm Hg) and DBP (À3.2 mm Hg) over a median of 15 weeks. The mechanism may be associated with balancing the autonomic nervous system. 60 It is reasonable to advise patients to start a meditative practice to assist with blood pressure reduction without any potential side effects.
HYPERLIPIDEMIA
High cholesterol increases the risk of CVD and has been attributed to one-third of CAD around the world. Reduction of total cholesterol has been associated with decreased CVD and stroke. 61 Along with a large breadth of medication options, lifestyle changes, including proper diet and exercise, are important for management of hyperlipidemia.
Exercise
Studies show that there is some difference in the effect of exercise on lipids based on type of exercise. It appears that aerobic exercise decreases triglycerides and low-density lipoprotein (LDL) cholesterol. Resistance training is more commonly associated with decreases in total cholesterol and LDL cholesterol. Notably, there is a dose-dependent relationship between amount of exercise and increases in highdensity lipoprotein (HDL) cholesterol. 62 The AHA recommends 30 minutes of moderate to high-intensity exercise 5 times per week for overall cardiovascular health or 25 minutes of vigorous aerobic activity with moderate to high-intensity muscle strengthening exercise at least 2 days per week. 58 
Nutrition
Food preparation over the past several decades has shifted away from fresh food and cooking daily to more frequently ordering fast food and microwaving precooked and instant meals. Foods are filled with more oil, butter, and preservatives to increase their shelf life and refined products to increase speed of cooking. We have shifted away from eating fruits and vegetables and have become a heavy meateating society. Recent research has focused on the impact of the food we eat on the microbiome, and consequent effects on development of inflammation and CVD. Foods high in phosphatidyl choline, such as eggs, liver, beef, and pork, are processed in the gut and the metabolites trimethylamine and trimethylamine-N-oxide (TMAO) are formed. Recent studies show that people with high production of TMAO have increased risk of CVD. 63 In animal studies, a vegetarian and/or high-fiber diet has been shown to lower the amount of choline and therefore less TMAO production. Probiotics and antibiotics also are associated with reduced amounts of TMAO and will be the source of ongoing study. Although TMAO appears to be associated with CVD, it is also possible that it is a biomarker for gut microbiome differences rather than an independent risk factor or trigger. 64 Excess salt in meat serves as a preservative and may lead to high blood pressure. Nitrates, which are used as preservatives in meat, have been associated with endothelial dysfunction 65 and insulin resistance. 66 Studies show eating just 1 fatty meal can create endothelial dysfunction within 4 hours. 67 The role of nutrition and its impact on heart disease has always been appreciated. In the early work by Dean Ornish and colleagues, 68 they directed 48 patients with moderate-severe CAD to eat a 10% fat vegetarian diet, do moderate aerobic exercise, undergo stress management training and smoking cessation counseling, and provided support groups. Over 1.5 years, plaque regression occurred in the treatment group and progression was observed in the control group. 68 Early studies on the Mediterranean diet, featuring an abundance of vegetables, fruit, and fiber, suggested this diet reduced heart disease risk. The large PREDIMED (Prevenció n con Dieta Mediterrá nea) study is the most recent study completed and is a primary prevention study. In this study, men (55-80 years) and women (60-80 years) either had diabetes mellitus or 3 other cardiovascular risk factors. A Mediterranean diet with olive oil or nuts was compared with a standard low-fat diet. The Mediterranean diet showed a 30% relative risk reduction of MI, stroke, or death from CVDs in both the olive oil and walnut groups. Importantly, the Mediterranean diet decreased TMAO production as well. 69 This was a significant study showing that dietary changes toward a plant-based diet with fruits, vegetables, legumes, nuts, fish, and white meat is effective in reducing CVD.
Regarding whole grains, the Iowa Women's Health Study showed higher consumption led to fewer cardiovascular events. 70 In the Nurses' Health Study, a 25% decrease in cardiovascular events was noted in women who ate more than 3 servings of whole grains per day versus those who ate less than 1 serving per day. 71 Hu and Colleagues 72 recommended the optimal diet for lowering risk of CAD was a diet with nonhydrogenated fats, whole grains, and an abundance of fruits and vegetables.
Saturated and Trans-fats
Saturated fats have long been associated with risk of CVD, and reduction is advocated as part of the American College of Cardiology (ACC)/AHA guidelines. Controlled studies have shown that trans-fats increase LDL and lower HDL cholesterol, compared with nonhydrogenated unsaturated fatty acids. 73 They also increase lipoprotein [a], 74 which is a proinflammatory marker that increases triglycerides, 75 may reduce the blood vessel's ability to dilate, and increases the risk of diabetes. 76 Clinical trials show the negative impact of trans-fats on the risk of coronary heart disease. 77 The Nurses' Health Study looked at 80,082 women and found that higher trans-fats (and, to a smaller extent, saturated fats) were associated with higher risk of heart disease compared with the polyunsaturated nonhydrogenated diet. 78 
Unsaturated Fats: Polyunsaturated and Monounsaturated Fats
Unsaturated fats are categorized into monounsaturated and polyunsaturated fats (MUFAs and PUFAs, respectively). Oleic acid is the most commonly consumed monounsaturated fat, found in canola and olive oil. 79 MUFAs are almost completely absorbed by the intestine and oxidized for energy production, converted into other fatty acids, or incorporated into tissue lipids. Polyunsaturated fats (PUFAs) include omega-3 and omega-6 essential fatty acids.
Omega-3 fatty acids, mostly from marine sources, have been studied extensively. Higher consumption has been associated with decreasing mortality associated with coronary heart disease. 72 Greater consumption also correlates with improved mood, greater insulin sensitivity, increased muscle growth, and better sleep. The mechanism for reducing CVD is likely multifactorial. 80 They may reduce triglycerides, aid in blood thinning, and cause vasodilation. 81 People consuming 2 or more servings of fish per week have increased lifespan during 20-year follow-up. 82 In the US Physicians Health Study, 1 serving of fish per week was inversely related to the risk of sudden cardiac death. However, there was no association between fish consumption and MI. 83 The GISSI-Prevenzione trial included 11,324 patients with a recent ( 3 months) MI. At 3.5 years, participants taking 1 g per day of n-3 PUFA supplement had significantly less combined death, nonfatal MI, and stroke compared with the control group. This benefit resulted largely from a 45% reduction in sudden cardiac death. 84 Thus, the benefit of omega-3 fatty acids is likely related to decreased risk of sudden cardiac death rather than a reduction in MI.
Supplements of EPA and DHA widely vary in their potency. Using Web sites such as consumerlabs.com can be beneficial to find reliable supplement sources. The World Health Organization advocates 0.3 to 0.5 g of both DHA and EPA and 0.8 to 1.1 g of alpha linoleic acid (an omega-3 fatty acid primarily from seed sources) per day for all-comers. 85 For management of heart disease, doses of 1 to 4 g of omega-3 fatty acids are recommended. The proportion of EPA to DHA are variable. Overall, the ratio likely should be higher in EPA than DHA. The AHA focuses on eating fatty fish at least 2 times per week (3.5 oz) as the best source for omega-3 fatty acids.
Omega-6 fatty acids
The main omega-6 fatty acid is linoleic acid, found in corn, soy, sunflower, and safflower. Linoleic acid breaks down into eicosanoids, some of which promote inflammation, 86 platelet aggregation, and vasoconstriction. There are no clinical trials that specifically look at outcomes from adding omega-6 fatty acids to the diet. Overall, the AHA now suggests that 5% to 10% of our total energy intake should come from omega-6 fatty acids, which may bring about a decrease in coronary heart disease relative to lower intakes. 87 However, the average American diet has 14 to 25 times more omega-6 than omega-3. 88 We recommend a 1:1 or 1:2 balance of omega-6 to omega-3 fats. Common oils used in cooking and their omega-6:3 ratios are shown in Fig. 1 .
Monounsaturated fats
Analysis of food oils used in the Mediterranean diet led to the focus on olive oil as the "golden oil" and targeted its abundance of MUFAs. Olive oil is 72% monounsaturated fat. The remainder is linoleic acid. MUFAs lower triglycerides and LDL levels and elevate HDL compared with saturated fats. In some studies, they improve cardiovascular outcomes, 89 ease oxidative stress, and improve diabetes control. Olive oil is also rich in polyphenols, which may decrease oxidative stress. 79 In 2001, the Lyon Diet Heart Study prospectively investigated the effects of a Mediterranean diet. A benefit of increased MUFA intake in survivors of first-time MI was found. 90 The PREDIMED data discussed previously also shows compelling evidence for the benefit of olive oil consumption, with the Mediterranean diet significantly predicting reduced CVD and mortality when compared with a standard low-fat diet. The dose of extra-virgin olive oil needed to create maximum benefit versus risk is unclear and requires further study. 91 
Plant-Based Supplements for Hyperlipidemia

Red yeast rice
Red yeast rice is a traditional Chinese herbal supplement that can be used as a food additive and for its cholesterol-lowering benefits. The essential ingredient is monacolin K, which is chemically identical to the active ingredient in lovastatin. One study looked at 74 patients with high cholesterol and randomized them to statin versus red yeast rice and fish oil. After 12 weeks, there was a 42.4% reduction in the red yeast rice/ fish oil group compared with 39.6% reduction in the statin group. Despite these data, variability in quality and potency of red yeast rice on the market limits clinical utility. By-products in production of red yeast rice, such as citrinin, have been shown in animal studies to cause renal failure. 92, 93 Although the risk of red yeast rice for muscle and liver toxicity may be lower than equivalent-dosed statins, the risk persists. Ultimately, we suggest that patients and clinicians use Internet Web sources, such as Consumer Labs, to check efficacy and potency of nutritional supplements, for example, levels of monacolin A and citrinin content.
Plant sterols (phytosterols) and stanols
Plant sterols block intestinal cholesterol absorption by competitively binding to cholesterol receptors. They are poorly absorbed and therefore result in overall reduction in cholesterol levels. Plant sterols are found in nuts, seeds, fruits, and legumes. In studies since the 1950s, plant sterols have been shown to reduce LDL cholesterol and therefore have long been added to foods and margarines to decrease cholesterol. 94 Although studies continued to show that plant sterols reduce cholesterol, it was unclear if this translated to reduction in CVD. Sitosterolemia, an inherited disorder characterized by increased absorption of plant sterols, is also associated with xanthomas and accelerated atherosclerosis. 95 This generated concern that plant sterols, at least in high doses, could increase risk of CVD. A meta-analysis of patients with moderate levels of plant sterol intake, however, did not show an association with increased CVD. 96 Despite the meta-analysis, scientists continue to search for the lowest plant sterol dose that seemed to reduce cholesterol without doing any harm. They started experimenting with esterified plant stanols (the saturated form of sterols) that can be incorporated into other food sources without altering the taste or texture of the food. Plant stanol esters at the dosage of 2 to 3 g per day have been shown to decrease LDL cholesterol by 10% to 20% in many population subsets, such as elderly individuals, men, patients with CAD, and patients with diabetes. Notably, this benefit is in addition to statin medications. 97 Due to this trial data, many foods advertise added plant stanols, such as plant-based margarine, marketed as Benecol.
The ACC currently acknowledges that 1 to 3 g of plant sterols per day have a benefit in reducing cholesterol and can be obtained from natural food sources, such as legumes, nuts, and seeds. The benefit plateaus at 3 g per day. 98 Regarding plant stanol esters, using plant-based margarines, such as Benecol, are good options for bringing cholesterol down. A dosage of 1.7 g serving twice daily with a heart healthy diet is reasonable.
Fiber
Many experimental and observational studies have shown that increased fiber intake reduces cardiovascular risk factors. 99 Besides the phytosterol component of plantbased foods, soluble fibers and resistant starches (ie, insoluble fibers) are hypothesized to sit longer in the colon to form gels and allow the fiber to ferment. The formation of gels allows for satiety and decreases blood sugar and lipid levels. 100 The fermentation creates healthy short-chain fatty acids, which appear to also lower cholesterol levels. 101 An extensive meta-analysis showed an additional 7 g per day of dietary fiber decreased cardiovascular risk by 9%. Seven grams can be obtained from 1 serving of whole grains with beans or lentils. Alternatively, 2 to 4 servings of fruits and vegetables provide 7 g. 102 The consensus statement from the ACC, however, states that although there is a reduction in LDL cholesterol with 3 to 12 g of fiber per day, that improvement does not clearly translate into reduction in CVD. 98 
Polyphenols/phytonutrients/phytochemicals
These terms are often used interchangeably. They are naturally occurring nutrients in plants that possess antioxidant potential. Polyphenols can be broken down into carotenoids (beta-carotene, lycopene, lutein, and zeaxanthin), flavonoids (isoflavones, anthocyanidins, flavanols, quercetin), lignans, tannins, stilbenes (reservatrol), and others. Carotenoids and flavonoids are responsible for the color in our fruits and vegetables. Much research is being devoted to clarify the biological activities of polyphenols. One study looked at older women's use of flavonoids retrospectively. Women with the most flavonoid-rich food intake had the lowest mortality. 103 One of the most impactful studies is the PREDIMED study subset analysis, which looked at polyphenol intake independently from omega-3 fatty acids and monounsaturated fats. Those with the highest polyphenol intake had the lowest cardiovascular mortality. Within the subsets of the polyphenols, the stilbenes and lignans had an inverse relationship with mortality. 104 
Stilbenes
The most common stilbene is resveratrol, found in grapes and red wine, and often attributed to the "French Paradox." One suggested mechanism of benefit is through increased NO levels in the vascular endothelium, thereby exerting a vasodilating effect. 105 Studies have also shown resveratrol to have beneficial effects to vascular aging by its effects of reducing inflammation, lowering oxidative stress, lowering platelet oxidation, and reducing thrombus formation. 106 In the Copenhagen City Heart Study 107 and the copenhagen city heart study and others, 108 1 to 2 drinks of wine or other spirits significantly decreased cardiovascular mortality. There are insufficient data to recommend resveratrol supplements in clinical practice. However, the AHA does condone moderate alcohol intake but cautions against risks of abuse and alcoholism. 109 
Lignans
Lignans are phytoestrogens found in high quantities in flax, sesame seeds, and linseed. Benefits include lowering blood pressure, cholesterol, and C-reactive protein. 110 Supplementation at this time is not recommended, but food sources are reasonable. 111 
Coffee
Coffee beans contain polyphenols, namely lignans, caffeine, and vitamins. There appears to be a slight increase in blood pressure in coffee drinkers. 112 Coffee consumption, however, also appears to increase insulin sensitivity and decreases diabetes. 113 A meta-analysis done in 2013 found a U-shaped relationship between coffee intake and CVD. Moderate coffee consumption (3-5 cups of coffee per day) was associated with decreased CVD, whereas higher consumption was not associated with any effect. 114 
Tea
In a meta-analysis, tea consumption appeared to have a dose-dependent benefit in terms of decreasing stroke rate. 115 Results suggest a moderate improvement in LDL and total cholesterol with the addition of green tea catechins to the diet. 116 Although tea has potential, it cannot clearly be advocated for its benefits in lipidlowering or cardiovascular benefit. It does not appear to cause harm, however, and therefore is a reasonable addition to a cardiovascular diet.
Soy
Soy has received substantial publicity because Asian countries that consume large amounts of soy have lower incidence of heart disease. Soy contains phytoestrogens called isoflavones. In early meta-analyses, when isolated soy protein with isoflavones was substituted for milk or animal fats, there was a notable decrease in LDL cholesterol concentrations. Fifty grams of soy seemed to potentiate the effect. 117 In 1999, the Food and Drug Administration approved labeling of soy proteins as cholesterol lowering and beneficial in reduction of CVD. The AHA issued a statement in 2000
Integrative Medicine for CVD and Prevention that soy protein was beneficial in management of heart disease. 117 However, further studies and meta-analyses were reviewed and results were inconsistent. The AHA then put out a scientific advisory clarifying it is the soy itself and not necessarily the soy isoflavones that have showed benefit in reducing LDL cholesterol. No clear benefit of soy for improvement of HDL, triglycerides, or blood pressure was observed. Soy products in general have many potential benefits due to their high content of PUFAs, fiber, vitamins, and minerals, and low amount of saturated fat. Although soy is an estrogen mimetic, studies have not shown increased risk of breast cancer, a common concern among patients and clinicians. 118 Currently, a diet rich in plant-based foods and soy products is reasonable for all cardiovascular patients. Isoflavone supplements are not recommended, as their benefit is not clear and role in promoting cancer is unknown.
Pomegranate
In small human studies, patients who drank pomegranate juice for 3 months had decreased stress-induced ischemia compared with placebo. 119 Pomegranate juice may also decrease lipid oxidation (a precursor to atherosclerosis) and oxidative stress. 120 Benefits have been noted in patients with diabetes and patients with CAD, as well.
120,121
Beta-carotene
Beta-carotene, a carotenoid polyphenol, has long been touted for its antioxidant effects. In 2 major RCTs, this claim was definitively refuted. Patients were given vitamin E, beta-carotene, both, or neither. With the addition of beta-carotene, there was not only no improvement, but rather an increase in cancer and ischemic heart disease. 122, 123 Therefore, beta-carotene supplementation is not recommended for prevention of CVD.
Vitamin E
In a clinical trial, there was an increase in death from hemorrhagic stroke with vitamin E supplementation. 122 Subsequent studies did not show benefit from the addition of vitamin E into the diet in high-risk patients or for primary prevention. Therefore, vitamin E supplementation is not recommended for prevention of CVD. Some secondary prevention studies show a potential role for vitamin E that needs to be clarified. 124, 125 The authors currently do not recommend vitamin E supplementation in CVD.
Vitamin D
Low vitamin D levels do appear associated with an increased incidence of CVD. 126 There is a potential U-shaped relationship between vitamin D and CVD in which high vitamin D levels in women were also associated with increased CVD. 127 Metaanalyses of the small trials available have not shown a benefit of supplementation in terms of a more favorable lipid profile. 128 The largest ongoing randomized trial of vitamin D in heart disease and cancer is The Vitamin D and Omega-3 Trial (VITAL). VI-TAL will look at differences in heart disease and cancer outcomes with the use of 2000 IU vitamin D per day with more than 25,000 participants. 129 
Chelation
Chelation to treat heavy metal burden is performed through intravenous administration of ethylene diamine tetraacetic acid (disodium EDTA) into the blood stream. Disodium EDTA then binds to heavy metals, such as cadmium and lead, and divalent minerals, such as calcium. The EDTA-metal/mineral complex is then excreted into the urine. Due to the notable calcium in CAD, interest by some investigators shifted to determining if chelation can be helpful for patients with CAD. The Trial to Assess Chelation Therapy (TACT) trial in 2001 recruited patients older than 50 years, with a history of acute MI at least 6 weeks before enrollment and creatinine levels less than 2 mg/ dL. The primary composite endpoint was all-cause mortality, MI, stroke, coronary revascularization, and hospitalization for angina. Chelation therapy showed an 18% reduction in the primary composite endpoint. 130 The reduction was sustained suggesting a long-term benefit to chelation. A multivitamin and a multimineral also were given in conjunction with chelation in a subset of patients and they demonstrated even more positive, powerful results. The most profound impact was seen in the diabetes subgroup and patients with previous history of an anterior wall MI subgroup in which hazard ratios were 0.61 and 0.63 favoring chelation, respectively. 131 Currently, TACT2 is enrolling specifically diabetic patients post MI and assessing chelation's effect on primary outcomes of all-cause mortality and other cardiovascular endpoints. 132 Chelation, therefore, has potential, but recommendations are deferred until further study.
Meditation and cardiovascular disease
In an RCT of African American men and women with CAD randomized to TM versus health education, TM showed a notable 48% relative risk reduction in the primary endpoint of all-cause mortality, stroke, or MI. These changes were associated with lower blood pressure and decreased stress. 133 In response to this pivotal article, the AHA advocates TM as part of secondary prevention. Although studies are not available, it is likely that moving meditation practices, such as tai-chi, yoga, and qi gong, have similar benefits. We believe that mind-body awareness exercises are important for decreasing stress with health benefits and should be advocated to our patients, along with other lifestyle changes. 58 HEART FAILURE Approximately 5 million Americans are currently living with heart failure and nearly 700,000 new cases are diagnosed each year. 134 Morbidity and mortality from heart failure remains high: 50% of patients newly diagnosed with heart failure will die within 5 years. 134 Hospital readmission rates have also been shown to be as high as 50% within 6 months after initial hospitalization. 135 Heart failure is also known to adversely affect quality of life and negatively impact day-to-day activities. 136 A potential strategy to reduce the burden of heart failure and improve symptom management is to leverage the use of evidence-based complementary and integrative therapies alongside traditional medical care.
Management of heart failure often necessitates a complex, coordinated care plan unique from other patients with a CVD diagnosis, including monitoring patients' limbs for signs of fluid retention, daily weight, and salt, alcohol, and fluid intake. 137 Adherence to lifestyle recommendations among patients with heart failure conspicuously low, despite well-established medical guidelines. 138 Dietary adherence in particular, including sodium restriction, is an important target because high sodium intake can often be a precipitating factor for hospitalizations. 139 This is an area in which primary care physicians may have substantial influence.
Sodium Intake in Patients with Heart Failure
Data on sodium restriction and outcomes among patients with heart failure is inconsistent. Sodium restriction has been associated with lower rates of symptom burden, readmission, and mortality in patients with heart failure in several studies. 140, 141 However, in other larger studies, including RCTs, sodium restriction has been associated with higher mortality and readmission rates. [142] [143] [144] The current recommendation of the
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AHA and ACC Foundation (ACCF) is 2000 mg of dietary sodium per day for patients with heart failure, which is notably higher than the AHA's proposed limit of 1500 mg per day for the general population. 145 The recommendation for sodium intake for patients with heart failure is based on level C evidence (expert consensus).
Translation of this recommendation is difficult in practice. Among a subsample of patients with heart failure participating in The Coordinating study evaluating Outcomes of Advising and Counseling in Heart failure (COACH) trial, only 31% of those prescribed a sodium restriction of 2000 mg were compliant with the restriction. 146 Lack of adherence to prescribed levels of sodium is one reason that results are confounded in clinical trials attempting to discern the association between sodium intake and outcomes among patients with heart failure. In addition, the effects of sodium may significantly vary among patients with heart failure according to gender, race, or ethnicity.
The potential mechanism of action for the adverse effect of excess sodium in heart failure is decreased renal perfusion from decreased cardiac output, elevated systemic venous pressure, and/or shunting of blood from the kidney. This decreased perfusion leads to an increased sympathetic response and activation of the renin-angiotensinaldosterone system, resulting in sodium and water retention even in the context of fluid overload.
Despite the conflicting evidence to date, sodium restriction to less than 2000 mg dietary sodium per day still should be recommended for most patients, consistent with AHA/ACCF guidelines for heart failure. 147 Diet education for patients with heart failure should include information specific to reading sodium values on food labels, high sodium foods to avoid, and suggested substitutions. Patients' personal sodium needs and fluid intake goals should be discussed and tailored to any coexisting conditions, such as diabetes.
Exercise
Walking capacity has been shown to be strongly associated with 10-year mortality and risk of heart failure among 2935 participants in the Health, Aging, and Body Composition Study. 148 Long-term RCTs have documented exercise training (ie, primarily walking) is associated with better functional capacity and improved quality of life. In turn, this improvement has resulted in a reduction in major cardiovascular events, hospitalizations, and cardiac mortality. 149 Supervised exercise training is generally recommended, provided patients are stable and without contraindications. 150 As an alternative to walking, a recent meta-analysis of 10 studies including 240 patients with heart failure found resistance training to increase muscle strength, aerobic capacity, and quality of life. 151 Resistance training may serve as a different approach to improve fitness among patients who are unable or unwilling to participate in aerobic activities. Although there is no AHA/ACC recommendation; studies typically used 45 to 60 minutes of aerobic exercise and resistance training 2 to 3 times per week.
Tai-chi exercise also may benefit patients with heart failure through improvements in their quality of life and capacity to exercise. Yeh and colleagues conducted a study in which 100 patients with systolic heart failure were randomized to either a tai-chi intervention for 60 minutes, twice per week, or an education-only control. 152 After 12 weeks, the tai-chi group experienced improved quality of life, exercise self-efficacy, and mood, with no observed adverse effects due to the intervention. There were no differential effects between groups in distance walked in 6 minutes or peak oxygen intake.
Mindfulness
The Support, Education, and Research in Chronic Heart Failure (SEARCH) study tested an 8-week mindfulness-based psychoeducational intervention on clinical outcomes, depression, and quality of life in patients with heart failure. Results showed that the mindfulness-based intervention compared with control subjects reduced anxiety and depression and led to significantly fewer symptoms of heart failure after 1 year. 153 Proof of concept was demonstrated for the feasibility of a new 8-week program of integrative group medical care plus mindfulness training among patients with heart failure. 154 Patients participating in the Compassionate Approach to Lifestyle and Mind-Body (CALM) Skills for Patients with CHF, experienced improvements in depression, fatigue, and satisfaction with life. This intervention should be further evaluated in a controlled trial.
Meditation
A growing body of evidence is pointing toward the positive effects of meditation for patients with heart failure; however, it is somewhat limited by small sample sizes and studies of varying quality. Curiati and colleagues 155 randomly assigned 19 patients with heart failure to either usual care or usual care plus weekly meetings including meditation. The meditation component of the intervention consisted of a 30-minute audiotape for patients to listen to at their homes, twice a day for 12 weeks. At the end of 12 weeks, the meditation group showed improved measures of exercise performance, improved quality-of-life scores, and reduction in plasma norepinephrine.
Supplements
Dietary supplements are fairly common in patients with heart failure, with use ranging from 40% to 82%. 156 In contrast, physician awareness of patients' use of herbal or dietary supplements is approximately 60%. 157 The most common reasons for lack of awareness of use are the physician not asking or patient beliefs that the physician will be judgmental. 158 These data highlight the importance of systematically asking patients about any supplements, herbs, or other forms of treatment they may be using.
Coenzyme Q10
CoQ10 may reduce the toxic effects of reactive oxygen species that are seen in patients with heart failure. A systematic Cochrane review of 7 studies with 914 participants compared CoQ10 versus placebo. The investigators were unable to make a definitive conclusion regarding use of CoQ10 for heart failure. 159 Studies included in the Cochrane analysis led the ACC and the AHA to not recommend CoQ10 for management of heart failure. Following this statement, the Q-SYMBIO study, a 2-year prospective, randomized double-blind trial including 420 patients randomly assigned to either CoQ10 100 mg 3 times daily or placebo, showed short-term endpoints of New York Heart Association (NYHA) functional classification, 6-minute walk test, and levels of N-terminal pro-B type natriuretic peptide were not significantly different. 34 However, long-term endpoints of 2-year cardiovascular and all-cause mortality and heart failure hospitalizations were significantly decreased in the CoQ10 group. Additionally, there was a significant improvement in NYHA class after 2 years. Supplementation of CoQ10 may be considered as an adjunctive treatment in dosages of 100 mg, 2 to 3 times per day.
L-carnitine
A meta-analysis examining the role of L-carnitine in secondary prevention of CVD included 13 trials and concluded there were no protective effects for heart failure or myocardial reinfarction, despite reductions in all-cause mortality, ventricular arrhythmias, and angina attacks. 160 A large randomized multicenter trial is recommended to confirm these results before suggesting supplementation specifically for patients with heart failure.
Selenium
Selenium deficiency is rare among individuals in United States and Canada, and limited clinical trial data do not support recommending supplementation for prevention or treatment of heart failure. 161 
Hawthorn
Although the mechanism of action is unclear, this herb may have vasodilatory properties, antioxidant activity, inotropic action, and lipid-lowering effects. A meta-analysis of hawthorn extract in 10 double-blind, placebo-controlled trials including 855 patients with heart failure showed symptomatic as well as functional benefits. 162 However, a randomized trial limited to patients with heart failure with reduced ejection fraction did not demonstrate any benefit. 163 Hawthorn extract may be considered as an adjunctive treatment for heart failure, at 900 to 1800 mg, divided over 2 to 3 doses per day. However, the potential for hawthorn to deleteriously interact with digoxin should be noted. 164 
ARRHYTHMIAS
Sudden cardiac death affects 180,000 to 450,000 persons per year in the United States, and accounts for more than 50% of all cardiovascular-related deaths. Most sudden cardiac deaths are attributable to arrhythmias. 165, 166 Traditional medical treatment includes antiarrhythmic drugs, radiofrequency ablation, and implantable cardiac defibrillators. Potential downsides to traditional antiarrhythmic drugs may include cost and possible side effects, including triggering arrhythmias themselves in some cases. 167 Complementary and integrative medical treatments for arrhythmia with promising evidence for antiarrhythmic behavior or effectiveness with limited side effects include certain supplements, yoga, and acupuncture. 168 Omega-3 Fatty Acids (See Also Hypertension Section) Omega-3 PUFAs, such as EPA and DHA, may be effective in preventing and treating some types of arrhythmias. 169 The results of a 2013 meta-analysis (8 RCTs of 2967 patients) showed that preoperative supplementation with omega-3 PUFAs provided significant protection against atrial fibrillation in patients undergoing cardiac surgery. 170 Among patients who underwent coronary artery bypass graft (CABG) or valvular surgery, there was a 16% lower risk of atrial fibrillation for patients receiving omega-3 PUFAs compared with placebo. Among patients with CABG only, the risk reduction for atrial fibrillation was 34%. A different meta-analysis of a general population of 32,919 randomized patients (16, 465 in the treatment group and 16,454 in the control group) found supplementation with omega-3 PUFAs compared with placebo did not affect the risk of sudden cardiac death or ventricular arrhythmias. 171 Thus, it appears that preoperative supplementation of PUFAs may decrease rates of atrial fibrillation, whereas PUFAs in the overall population may not affect incidence of ventricular arrhythmias. The AHA currently recommends 2 servings of oily fish per week for cardiac (including arrhythmic) benefits.
Magnesium and Potassium
Low concentrations of magnesium and potassium may increase risk of arrhythmia. 172 Magnesium supplementation has been shown to prevent arrhythmias after cardiac surgery. In a meta-analysis of 17 RCTs, the administration of magnesium postoperatively reduced the risk of supraventricular arrhythmias by 23% (atrial fibrillation by 29%) and ventricular arrhythmias by 48%. 173 Oral administration of potassium with magnesium also was shown to be effective in reducing arrhythmias in a randomized, double-blind study of 232 patients with frequent ventricular arrhythmias. 174 Results showed that a 50% increase in the recommended minimum daily dietary intake of the 2 minerals for 3 weeks led to a moderate but significant antiarrhythmic effect. Supplementation of magnesium and potassium could be considered at 300 to 400 mg per day of magnesium and 2000 to 4700 mg of potassium per day. Usage of medications that could alter potassium levels, such as diuretics, should be taken into account before potassium administration. Good natural sources of magnesium are green leafy vegetables, nuts, legumes, and whole grains. Good sources of potassium include avocado, bananas, nuts, potatoes, citrus fruits, and green leafy vegetables.
Yoga
Yoga training could be beneficial for patients with arrhythmia because it incorporates breathing and relaxation exercises that significantly increase cardiac vagal modulation. In addition, it is easily implemented without serious adverse effects. 175 The YOGA My Heart Study examined the impact of twice-weekly, 60-minute yoga sessions for 3 months among patients with symptomatic paroxysmal atrial fibrillation on measures of arrhythmia burden, quality of life, depression, and anxiety scores. 176 The patients participated in an initial 3-month noninterventional observation period to serve as their own controls. Each yoga session consisted of 10 minutes of pranayama (breathing exercises), 10 minutes of warm-up exercises, 30 minutes of asanas (poses), and 10 minutes of relaxation exercises. After 3 months, yoga therapy significantly reduced symptomatic and asymptomatic atrial fibrillation burden. Further, patients had improvement in their heart rate, blood pressure, anxiety, and overall quality of life.
Acupuncture
A review synthesizing the evidence for acupuncture and cardiac arrhythmias concluded that 87% to 100% of participants converted to normal sinus rhythm after acupuncture. However, the review included case series or case studies, with only 1 RCT. 177 A 2011 controlled trial of 80 patients with atrial fibrillation found recurrence rates of atrial fibrillation lower in acupuncture compared with acupuncture-sham and control patients. Further studies are needed to better define the role of acupuncture in arrhythmia treatment. 178 
SUMMARY
Cardiovascular patients often desire an integrated approach, do not comply well with medical therapies, and complain of medication side effects. Thus, treating physicians need to be knowledgeable about the evidence for and against interventions such as diet, exercise, supplements, herbs, and mind/body techniques. A patient-centered evidence-based approach of discussing the risk/benefit profile of these complementary approaches will allow for a more open dialogue with our patients and hopefully improved compliance and outcomes.
